SYNOPSIS A case of ovarian teratoma which produced glial peritoneal deposits is described. Twelve other cases in the literature are tabulated. The age at presentation ranges from 22 months to 22 years (mean age 14*6 years). The primary tumour may be solid or cystic. The prognosis does not appear to be improved by radical surgery as opposed to simple excision but depends mainly on the maturity of the tissues of the primary tumour and the peritoneal deposits. Although the period of follow up is generally short, a survival time up to 26 years is recorded. In the fatal cases, there is rapid recurrence and metastatic spread. The pathogenesis of the glial deposits is discussed.
Ovarian teratomas constitute between 5 alnd 25 % of ovarian tumours (Blackwell, Dockerty, Masson, and Mussey, 1946; Peterson, 1957; Hertig and Gore, 1961) , and are bilateral in 10 to 15% of cases. The majority are cystic and behave in a benign fashion. Malignant change occurs in a small proportion of cystic tumours, usually less than 2 % (Peterson, 1957; Kelley and Scully, 1961; Evans, 1966) , with a peak incidence in the fifth and sixth decades. Malignant change usually affects the epidermal component (88 %, Peterson) but more rarely carcinoid tumour (Stewart, Willis, and De Saram, 1939; Kelley and Scully, 1961) , malignant melanoma (Marcial-Rojas and Ramirez de Areuano, 1956) , sarcoma (Kelley and Scully, 1961) , and thyroid carcinoma (Woodruff and Markley, 1957) have been reported. Solid or polycystic teratomas of the ovary are much rarer, 0-2% of all ovarian tumours (Thurlbeck and Scully, 1960) . They occur in younger age groups (children, adolescents, and young adults) and comprise 15% of all ovarian tumours of childhood (Thurlbeck and Scully, 1960) . They usually show microscopic evidence of malignancy and spread rapidly to other sites with almost uniformly fatal results. Recently Peterson (1956) and Thurlbeck and Scully (1960) emphasized that the presence of only well differentiated tissues in solid and polycystic teratomas may indicate a relatively good prognosis. Benirschke, Easterday, and Abramson (1960) , on the other hand, had three patients with solid ovarian teratomas with well differentiated tissues in both primary tumour and metastases; two of the patients died Received for publication 30 August 1968. within a year of presentation. Luse and Vietti (1968) RIGHT OVARY This was part of the right ovary (2-7 x 2-2 x 1-5 cm) with a cyst (09 cm diameter) and a plaque of tissue on its surface, 03 cm in diameter.
PERITONEAL DEPOSITS Small nodules varied from a few millimetres to 8 mm diameter.
MICROSCOPY
LEFT OVARY The solid structure in the cyst wall consisted of a mixture of bone, cartilage, skin, and respiratory epithelium. There was abundant glial tissue, ependyma, choroid plexus ( Fig. 1) , and, in one area, a nerve ganglion. The thinner part of the cyst was lined by glia, and the 'polyps' were composed of glia. All tissues were mature and well differentiated, without signs of anaplasia.
The plaque on the outer surface of the cyst consisted of glial tissue which penetrated the wall (Fig. 2) . This again appeared well differentiated, but in this area three mitoses were present, two near the breach in the cyst wall, the other in the plaque on the outer surface (Fig. 3) .
RIGHT OVARY This showed a portion of ovary and a cyst lined by skin and appendages. There were also two microcysts with mucin-secreting and respiratory-type epithelial linings, respectively. There was an involuting corpus luteum and on the ovarian surface closest to it a (Fig. 4) . Two Ackerman's case (1964) had an oophorectomy, and, 18 months later at a second laparotomy, glial omental implants were present. The case of Kourie and Roujeau (1966) was also unusual. The omental nodules were composed of glial tissue and a few nerve cells, but small foci of tumour were also seen in the peripheral sinuses of lymph nodes. Neuhauser (1906) found tumour nodules in a vascular distribution and tumour apparently within lymphatics. All the cases surviving at the time of reporting contained well differentiated tissues in the primary tumour and mature glial tissue in the peritoneal implants. Treatment did not appear to affect the prognosis, and radical surgery appeared to have no advantage over simple removal of the tumour. It was known that peritoneal deposits were left behind at operation in some patients. The longest survival was seen in case 3 of Thurlbeck and Scully. At the first operation peritoneal metastases were only biopsied, and the patient remained well for 16 years, when pelvic, peritoneal, and retroperitoneal masses were noted. At a second laparotomy only one of a number of teratomatous cysts were removed. Postoperative radiotherapy was given, the patient remaining well for a further 10 years without clinical increase in size of the tumour masses. The authors questioned the value of radiotherapy. In Benirschke's case 2, despite good tissue differentiation in the primary tumour and other deposits, there was already spread to iliac lymph nodes, the mesosalpinx, and uterine serosa at the first operation. Despite radiation and chemotherapy the patient died nine months after operation. At necropsy there were tumour deposits over the peritoneum, pleura, and pericardium, and metastases in the paraaortic lymph nodes and the lungs. Microscopically these consisted predominantly of glia, although small foci of other elements were found; all appeared well differentiated. Luse and Vietti (1968) reported a similar case which had well differentiated tissues in the primary tumour and in numerous recurrences. Electron microscopy showed no difference from normal tissues and the only changes in the neural tissue were degenerative, similar to senile changes in the aging brain. In the recurrent tumour all germ layers were represented, neural tissue being prominent but mingled with other elements. Because of uncertainty as to the amount of neural tissue in this case it has been excluded from the table. A very similar case (Fleischmann, 1905 ) is also excluded from Table I because the primary tumour site was not ovarian. The fate of Ruzicska's (1934) Schairer (1937) and Barry, quoted by Proskauer (1946) , indicates a bad prognosis. The course in these fatal cases is similar to that seen with malignant solid teratomas.
The significance of the few mitoses in the present case is uncertain, and a guarded prognosis was given. Tentatively we would place it in the group of gliomatosis peritonei with a better prognosis.
The mechanism of how the peritoneal deposits are formed is uncertain. Willis (1951) states that malignancy and metastatic proclivities in teratomas are of three kinds: (1) total malignancy, (2) malignancy of one component of a previously benign teratoma, and (3) peritoneal dissemination of relatively benign teratomatous tissues. Schairer's and Benirschke's cases with a fatal outcome could represent mere variants of solid malignant teratomas in which neural tissue predominates. In three of the remaining cases, the authors (Neuhauser, 1906; Noguchi and Lonser, 1961; Kourie and Roujeau, 1966) (Quer, Dockerty, and Mayo, 1951; Stein and Kaye, 1954) . These microscopic features have not been seen in most recorded cases of gliomatosis peritonei, but Kourie and Roujeau (1961) describe chronic inflammatory cells in the base of the peritoneal deposits, and both chronic inflammatory cells and a focus of foreign-body type giant cells were also present in our case. Also the cyst wall was breached at one point by glia and some mitotic activity seen at this point could well indicate an active penetration of the wall by tumour, albeit slow before its dissemination into the peritoneum. The case of Noguchi and Lonser, more than any other, suggests dissemination caused by surgical biopsy, and in Ackerman's case operation may also have played a part in the pathogenesis.
All three types of malignancy in teratoma may therefore be implicated in the pathogenesis of gliomatosis peritonei. The two fatal cases behaved as solid malignant teratomas and could be regarded as instances of the first type of malignancy. There does not appear to be any clear dividing line between the second and third types of malignancy in this group of patients. The third variety, illustrated by the present case report, is probably in most cases a variant of the second, in that there is malignant tumour of one element only, but of very low grade. The majority of cases are probably due to dissemination of low grade malignant or occasionally benign glial tissue following growth of glia through the cyst wall, traumatic (or other) rupture, or biopsy. In the last group the prognosis varies from fair to very good, depending probably on the precise mechanism causing dissemination.
